Abscisic acid is known to control different phases of plant growth processes, and its physiological effects have been recently reviewed (1, 12). Although its inhibitory effects are numerous (1), cases of growth promotion by ABA are scarce (10, 11) . Some interactions of ABA with other growth substances, mainly with gibberellic acid, in promoting growth of cucumber hypocotyls (2), and with kinetin, in the growth of soybean callus (3), were also reported.
MATERIALS AND METHODS
Plant Material. Typical branchlets of spring flush, bearing 5 to 7 leaves and their axillary buds, were cut from 40-year-old Shamouti orange trees (Citrus sinensis [L.] Osbeck), washed with tap water and detergent, rinsed with distilled water, dipped momentarily in 80% ethanol, and surface-sterilized by immersing for 30 min in a filtered calcium hypochlorite solution (90 g/liter) with 0.1% . Explants were prepared aseptically: the petiole was excised and then the explant was removed from the branchlet by a shallow longitudinal excision penetrating somewhat into the wood. These explants therefore consisted of the whole bud, portions of bark and wood from the branchlet, and the stump end of the petiole (Fig. 1A) . In some experiments portions of the leaf petiole and blade, with or without the bud, were also examined. Bud explants were planted in 25-x 95-mm culture tubes containing 10 ml of nutrient medium with the stem end in the agar.
Nutrient Media. The Murashige and Skoog medium as adapted for citrus tissues (6, 7) was used throughout the experiments. The medium, in addition to the original inorganic salt composition, contained the following (mg/liter): glycine, 2.0; nicotinic acid, 0.5; pyridoxine-HCl, 0.5; thiamine-HCl, 0.1; and myoinositol, 100.0, together with 5% sucrose and 1% Difco Bacto-agar. To this basal medium were further added varying concentrations of ABA, IAA, and BA.' The pH of the medium was adjusted to 5.7, and sterilization was accomplished by autoclaving for 25 min at 124 C (1.4 kg/cm2).
Cultures were allowed to develop for up to 2 weeks in a controlled growth chamber at 25 + 1 C and under a 16-hr photoperiod in weak white light (400 ft-c). Explants were then removed for examination and fresh weight determination. Each experiment consisted of 10 separate cultures and was repeated at least three times.
'Abbreviation: BA: 6-benzylaminopurine.
RESULTS AND DISCUSSION
Under natural conditions two abscission zones can be detected in citrus leaves (9) . The first is between leaf blade and petiole ("first abscission zone"), and the second develops later in the senescing leaf, between the petiole and the branch ("second abscission zone"). Usually, the leaf blade abscises first, and the petiole a few days later. In experiments with bud explants it was observed that 10' M ABA induced callus formation in the petiolar stump close to the s2cond abscission zone (Fig. 1 ) and the distal part of the petiole remained on top of the callus mass (Fig. IC) . Fourteen (Fig.   3B ). Leaf blades abscised in both control and ABA-treated explants 6 to 7 days after excision, and only slight callus formation was noticed in the first abscission zone of the ABAtreated explants. The formation of callus in the area of the second abscission zone (7-9 days after excision) was followed by a separation of the petiole from the branch 1 or 2 days later. No callus formation or separation of the petiole was evident in control explants at the termination of the experiment (14 days after excision).
The second type of explant contained the first abscission zone only (Fig. 3C) , and abscission occurred 6 to 7 days after excision both in control and in ABA-treated explants, with no callus formation. In similar citrus explants, which were not kept on a nutrient medium (5, 8) , the blade midrib (distal section) abscised 4 to 5 days after excision, and in both cases no formation of callus was reported. It can, therefore, be concluded that ABA induces callus formation in the second abscission zone only.
Possible interactions of ABA with other growth substances, known to occur in several other instances (1, 2) , were studied in order to elucidate further the specific stimulatory effect of ABA on callus formation. In preliminary experiments it was established that various concentrations of IAA (10-' M, 10-' M, and 1 0' M) and BA (10-' M, 1 0' M, and 106 M) alone did not induce callus formation in the absence of ABA. Therefore, these chemicals were omitted as controls in the following experiment. Since we found that ABA affected only the second abscission zone, which is adjacent to the bud, it could be argued that the presence of the bud may have some influence on ABA-induced callus formation in this zone. Interactions of ABA with IAA and BA were, therefore, studied in explants with and without buds. It is evident (Fig. 4) Plant Physiol. Vol. 47, 1971 Our results indicate that ABA specifically promoted callus formation in explants of citrus buds. Thus, the data reported in this communication point to a new role of ABA in plants.
